*Editor*

Permanent hair loss in lichen planopilaris (LPP) results from the depletion of keratin 15 (K15^+^) epithelial stem cells (ESCs) localized in the bulge of hair follicles (HFs) that have lost their physiological immune privilege (IP), were attacked by a cytotoxic CD8^+^ T‐cell‐driven inflammatory infiltrate and have undergone apoptosis or pathological epithelial--mesenchymal transition (EMT).[1](#jdv16114-bib-0001){ref-type="ref"}, [2](#jdv16114-bib-0002){ref-type="ref"}, [3](#jdv16114-bib-0003){ref-type="ref"}, [4](#jdv16114-bib-0004){ref-type="ref"} Currently, only palliative off‐label treatments exist that reduce symptoms and slow down hair loss progression, but do not reliably and effectively stop the latter without unacceptable adverse side‐effects.[5](#jdv16114-bib-0005){ref-type="ref"} One example is pioglitazone (oral administration),[5](#jdv16114-bib-0005){ref-type="ref"}, [6](#jdv16114-bib-0006){ref-type="ref"}, [7](#jdv16114-bib-0007){ref-type="ref"} a peroxisome proliferator‐activated receptor (PPAR)γ agonist.[6](#jdv16114-bib-0006){ref-type="ref"}

Previously, we have shown that a new PPARγ modulator[8](#jdv16114-bib-0008){ref-type="ref"} with agonistic activity developed by the sponsor of this study (Nogra Pharma Ltd., Dublin, Ireland), *N*‐Acetyl‐GED‐0507‐34‐Levo (NAGED),[2](#jdv16114-bib-0002){ref-type="ref"}, [9](#jdv16114-bib-0009){ref-type="ref"}, [10](#jdv16114-bib-0010){ref-type="ref"} is of interest in LPP management, since it stimulates the expression of the stem cell‐associated keratin, K15[9](#jdv16114-bib-0009){ref-type="ref"}, and protects/partially rescues HFeSCs from experimentally‐induced EMT[2](#jdv16114-bib-0002){ref-type="ref"}, in 'clinically healthy' human scalp HFs *ex vivo*. Moreover, NAGED can partially reverse the EMT signature in the bulge of lesional LPP HFs *ex vivo*.[2](#jdv16114-bib-0002){ref-type="ref"} Therefore, we have investigated in the current pilot study whether NAGED interferes with other key events involved in LPP development,[3](#jdv16114-bib-0003){ref-type="ref"} by treating organ‐cultured lesional scalp skin from two LPP patients showing lymphocytic inflammatory cell infiltrates in/around the isthmus (Fig. [1](#jdv16114-fig-0001){ref-type="fig"}a) with vehicle or 0.1 mmol/L NAGED.[2](#jdv16114-bib-0002){ref-type="ref"}, [9](#jdv16114-bib-0009){ref-type="ref"}

![NAGED re‐enforces K15^+^ HFeSC pool, reduces intra‐ and perifollicular inflammation, and may restore immune privilege in the bulge of lesional LPP HFs *ex vivo*. (a) Representative image of Haematoxylin and Eosin histochemistry in lesional skin from one LPP patient showing inflammatory lymphocytic infiltrate (arrow labelled with A), perifollicular fibrosis (arrow labelled with B) and lichenoid reaction with apoptosis of ORS cells (arrow labelled with C). (b) Quantitative analysis of K15positive cell number and expression in the bulge region of lesional LPP HFs treated either with vehicle, or with 0.1 mmol/L NAGED, and representative images showing the reference area for the evaluation. (c, d) Quantitative analyses of CD8 (c) and MHC class (MHC) II (d) positive cells in the basal layer of the bulge, in the outer root sheath of the bulge and around the bulge (mesenchyme) of lesional LPP HFs treated either with vehicle or with 0.1 mmol/L NAGED, and representative images showing the reference areas for the evaluation. Scattered plots reveal also that cell infiltration is *almost* equally distributed within the LPP samples, as most of the vehicle HFs within the LPP samples showed CD8^+^ T cells, and MHC class II ^+^ cells in and/or around the bulge. Data are expressed as fold change of mean ± SEM over LPP Vehicle; *n* = 6--11 HFs/group from two different patients. Graph Pad Prism 6, Student\'s *t*‐test, \**P* \< 0.05. Scale bars: 100 μm. ORS, outer root sheath.](JDV-34-e195-g001){#jdv16114-fig-0001}

This showed that the number of K15^+^ HFeSC, and K15 protein expression, is increased in the bulge of lesional LPP HFs compared with vehicle HFs (Fig. [1](#jdv16114-fig-0001){ref-type="fig"}b). This preliminary observation suggests that NAGED may not only prevent, but also partially reverse the depletion of the K15^+^ HFeSC pool in LPP patients. Importantly, NAGED treatment also decreased the number of CD8^+^ T cells, the key pathogenic T cells in LPP,[3](#jdv16114-bib-0003){ref-type="ref"}, [4](#jdv16114-bib-0004){ref-type="ref"} and of MHC class II^+^ cells[4](#jdv16114-bib-0004){ref-type="ref"} in/around the bulge epithelium (Fig. [1](#jdv16114-fig-0001){ref-type="fig"}c,d), which indicates that NAGED not only reduces the inflammatory infiltrate attack on the bulge, but may also partially restore bulge immune privilege.[4](#jdv16114-bib-0004){ref-type="ref"}

In addition, we compared the efficiency of NAGED with that of pioglitazone[2](#jdv16114-bib-0002){ref-type="ref"}, [5](#jdv16114-bib-0005){ref-type="ref"}, [6](#jdv16114-bib-0006){ref-type="ref"} (both at 0.01 mmol/L) in reversing experimentally induced bulge EMT in 'clinically healthy', full‐length scalp HFs of three donors *ex vivo*.[2](#jdv16114-bib-0002){ref-type="ref"} Consistent with our previous results,[2](#jdv16114-bib-0002){ref-type="ref"} HFs treated with the EMT‐promoting cocktail showed a significantly increased number of vimentin^+^ or SLUG^+^ cells, decreased E‐cadherin expression and a reduced number of K15^+^ HFeSCs within the bulge (Fig. [2](#jdv16114-fig-0002){ref-type="fig"}a--d). Importantly, NAGED treatment *after* EMT induction partially reversed the EMT phenotype, as indicated by a significant decrease in the number of vimentin^+^ or SLUG^+^ cells within the bulge, compared not only to EMT cocktail‐treated HFs, but also to pioglitazone‐treated, EMT‐induced HFs (Fig. [2](#jdv16114-fig-0002){ref-type="fig"}a,b). Thus, NAGED is more effective than pioglitazone in reversing experimentally induced EMT in human HFeSCs *ex vivo*. However, neither agent could counteract the EMT‐induced down‐regulation of E‐cadherin expression, confirming previously published results,[2](#jdv16114-bib-0002){ref-type="ref"} nor the reduction in the number of K15^+^ HFeSCs in the bulge (Fig. [2](#jdv16114-fig-0002){ref-type="fig"}c,d).

![NAGED, but not pioglitazone, partially reverses experimentally induced EMT in 'clinically healthy' HFs *ex vivo*. (a--d) Quantitative analyses and corresponding representative images of Vimentin (a), and SLUG (b) positive cells, E‐cadherin expression (c) and K15 positive cells (d) in the bulge of healthy HFs treated *ex vivo* with vehicle (VEH), EMT cocktail (VEH‐EMT), EMT cocktail and 0.01 mmol/L NAGED (EMT‐NAGED), or EMT cocktail and 0.01 mmol/L Pioglitazone (EMT‐PIO). Data are expressed as fold change of mean ± SEM over VEH‐EMT,*N* = 13--26 HFs/group from 2 to 3 different healthy donors. Graph Pad Prism 6, Kruskal--Wallis test, *P* \< 0.0001, followed by Dunn\'s multiple comparisons test, ^\#^ *P* \< 0.05, ^\#\#^ *P* \< 0.01, ^\#\#\#^ *P* \< 0.001, ^\#\#\#\#^ *P* \< 0.0001. Scale bars: 100 μm.](JDV-34-e195-g002){#jdv16114-fig-0002}

While further evidence from additional LPP patients is needed for confirmation, this supports that NAGED interferes with all key phases of LPP pathobiology, that is bulge IP collapse, cytotoxic peri‐ and intra‐bulge inflammation, pathological EMT and depletion of HFeSCs.[3](#jdv16114-bib-0003){ref-type="ref"} Collectively, these pilot data raise the possibility that the PPARγ modulator, NAGED, which is topically applicable and has an advantageous toxicological profile, as revealed in ongoing clinical trials for acne vulgaris and psoriasis vulgaris (EudraCT2014‐005244‐17, EudraCT2016‐000540‐33, EudraCT2017‐003796‐58), may be more effective than classical PPARγ agonists (such as pioglitazone) to halt LPP progression and may even partially reverse defined aspects of LPP‐associated bulge damage in HFs where the latter has not yet become irreversible.

[^1]: Equal contribution.
